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errors leading to mortality or severe damage. Medication 
errors compromised 19% of such errors.[9] Similar studies 
in Canada, England, France, Australia, Spain, and some 
other states of the United States indicate that 5-10% of 
patients experience variable degrees of adverse effects 
of treatment - preventable errors - during the time they 
reside in the hospital.[10-13]

Only a fraction of medication errors are reported, but 
each report can raise awareness and voluntary reporting 
to prevent repetition of unwanted outcomes in similar 
situations.[11-14] Complex drug dispensing systems in 
hospitals highlights the importance of monitoring 
medication errors and incidence reporting by the staff 
to improve the quality of medication errors.[12]

Discovering error rates is not an easy process, but it should 
be taken into consideration that most of these errors 
which threat patients’ health and safety are repetitive 
and preventable.[15] Because of the large diversity of 
reported medication errors with different definitions and 
methodologies, defining the exact and consistent rate of 
such errors is a difficult task in general.[16-21]

INTRODUCTION

United States committee on quality of health published a 
report in 1999 by the title of “To Err Is Human” in which 
medical errors were mentioned as an epidemic problem 
leading to almost 44,000-98,000 deaths annually.[1] This 
report was remarkable for WHO eventually leading to an 
announcement prioritizing patient safety as an imperative 
for health care policy makers around the world.[2]

Increasing number of reports on medication errors and 
relevant subsequent damages, especially in medical 
centers has become a growing concern for patient safety 
in recent decades.[3-7] On the other hand, because of drug 
overuse and self-treatment within the society, especially 
among elderly, appropriate use of medications as well as 
their safety has become the superior concern of public 
health policy makers all around the world.[8]

A number of studies have been performed in the area 
of medication errors. An earlier study was performed 
by Harvard University on 3000 hospitalized patients 
showing 3.7% of patients affected by the health system 
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A number of methods are used for medication error 
measurements each one of which has its pros and cons: 
Anonymous self-reports or questionnaires, incident 
voluntary reporting, critical incident technique, chart 
review, computer-assisted monitoring, disguised direct 
observation (DDO).[22-28] While plenty of biases have been 
identified for the majority of these methods, the DDO has 
been cited as most suitable for research.[22,29]

Several studies have been conducted in some parts of Iran 
regarding health system errors. Prescribing error of 10.5% 
and transcribing error of 29.9% have been reported as part 
of these published articles.[11,30-34]

To the best of our knowledge, none of the published studies 
conducted in Iran to date has exclusively and completely 
evaluated medication errors in four stages of prescribing, 
transcribing, dispensing and administering and most of 
them were affected by limitations and small sample size. 
Because of the importance of medication safety and lack of 
a comprehensive survey, we aimed to evaluate the incidence 
of medication errors in four stages (administration, 
transcribing, prescribing and dispensing) for the first time 
in Isfahan Province in two of its largest hospitals with two 
different medication distribution systems.

MATERIALS AND METHODS

The design utilized is a descriptive cross-sectional study 
conducted on a total of 565 hospitalized patients in all 40 
wards of medical, surgical and intensive care units of the 
two largest hospitals of Isfahan during September 2012 to 
February 2013. The two teaching hospitals, one affiliated 
to Isfahan University of Medical Sciences (Al-Zahra 
Hospital [AZH]) and another affiliated to the Social Security 
Organization (Dr. Shariati Hospital [DSH]), the former using 
unit-dose (distributing 24 h needs of each medication per 
patient) and the latter using floor stock system (distributing 
medication needs based on nursing request to distribute 
medications. The hospitals were selected because they 
are the two largest in the city and can provide a good 
representation of governmental hospitals in the province.

Sampling of wards
Twenty resembling wards in AZH and DSH (including all 
the medical, surgical and Intensive Care Units) were selected 
and their names were drawn randomly to determine, which 
ward to be visited first by the researcher.[37] A random 
number generator was used for the randomization process. 
Upon arrival on each ward, the first nurse seen by the 
researcher would be approached and asked whether she or 
he would agree to be accompanied by the researcher to be 
observed for drug distribution purposes. The head nurse 
was approached occasionally to facilitate this process.

According to the definition of The National Coordinating 
Council for Medication Error and Prevention, medication 
error is any preventable incidence, which leads to misuse 
of the drug or damage to patient whilst taking drugs is 
under health team or patient’s control.[25] DDO, a previously 
validated method, was used as our method to detect and 
describe medication errors.[22,29] The number of doses 
(medication items) observed by the researcher which in fact 
represents the opportunities for error occurrence was used 
as the basis for sample size calculation.[37,38] Since, no data 
was available on the rate of medication errors in Isfahan 
hospitals; the total sample size of 1000 doses was calculated 
to be studied for each hospital.

Medication error detection tool
We evaluated types and incidence of medication errors 
utilizing DDO method in four stages including prescribing, 
transcribing, dispensing and administering.[35,36] To 
avoid or reduce bias due to the presence of researcher 
on performance of target individuals, hospital nurses, 
nurse aids, ward secretaries, pharmacists, and pharmacy 
technicians were told that the observer was assessing the 
process of drug distribution instead without giving further 
details. Diagrams for each drug distribution system in each 
hospital were drawn by the help of pharmacy directors in 
each hospital to clarify the steps involved in medication 
handling in each of the two institutions The outcome of 
the study was to measure the incidence rate of medication 
errors in the four stages. Sequence of stages of study is 
described as follows.

Administering stage
The observer entered the selected ward and approached the 
first nurse she saw. She introduced herself and the project 
as mentioned in the above section. Once oral consent of 
the nurse was obtained, the researcher would follow and 
observe the nurse. The researcher recorded the doses 
dispensed and continued observing until the 50 doses in that 
ward finished. The researcher occasionally had to observe 
more than one nurse or had to be present in a ward in AM, 
PM or Graveyard shifts to complete the 50 administered 
dose since in some wards medication administration was 
not as prevalent as in some other wards. After recording 
the details of administration, the observer checked patients’ 
documents to compare his/her records with what the 
physician had prescribed and what the hospital pharmacy 
had delivered in addition to the nursing reports for further 
verification. Detected inconsistencies were discussed 
in a team including the researcher, clinical pharmacist 
and head of the Pharmaceutical care Department of the 
hospital.[39] The definition of administration error used by 
the team is “any inconsistency, whether in dosage form, 
dose, administration route, dosing interval, between what 
has been ordered by a physician and what the patient 



Saghafi and Zargarzadeh: Medication error types and causes in two hospitals

Journal of Research in Medical Sciences | July 2014 |619

receives by nurse.” Probable errors of administration that 
our observer focused on in this stage were unauthorized 
dose, extra dose, under-dose, omission dose, wrong dose, 
wrong route and wrong time and frequency. For example, 
wrong route error means when an intravenous drug was 
administered subcutaneously. Wrong time error occurred 
when a drug was administered >1 h before or after the 
scheduled time. The above-mentioned process went on 
until the records of 1000 doses were collected in each of the 
two hospitals.[23,25,40]

Transcribing stage
In both hospitals, physician orders are not delivered or 
presented to the hospital pharmacy directly contrary to what 
is typically seen in a community pharmacy. Once the order 
is written, the head nurse records the medications ordered 
onto a medication list (medication sheet) (T1). In AZH, one 
of the nurses transcribes the medication orders from the 
medication sheet onto a request list, which is sent to the 
Pharmacy Department whereas in DSH, the secretary sends 
the request through the computer system to the Pharmacy 
Department (T2). In AZH, a third step is involved and that 
is the information from the paper medication request list 
sent by the ward is entered by computer operators situated 
in the Pharmacy Department into the computer system (T3).

In order to evaluate transcribing errors, the researcher 
categorized these errors into three types based on which 
stage of transcribing they occurred (T1, T2 or T3). Any 
inconsistency detected between the physician order, and 
the medication sheet was considered as type 1 transcribing 
error (T1). The researcher then checked the written (AZH) 
or computerized (DSH) list of requested drugs sent to 
the pharmacy against the medication sheet for probable 
inconsistencies in name, dose, dosage form, quantity, 
etc., (T2). Type 3 error was measured only in AZH on any 
inconsistencies between the paper request list of the ward 
and the computer list generated by the operators located 
in the Pharmacy Department (T3).

Prescribing stage
After observing the nurse and evaluating the administration 
stage, the researcher recorded the exact written order of the 
administered drug extracted from the chart. The researcher 
defined prescribing error if one of the following criteria 
were met:
1. The dose of the drug was not written based on the 

current available doses in the Iranian market. That is, 
MD wrote ranitidine tablet 100 mg instead of 150 mg or 
300 mg.

2. The medication order lacked one of the following and 
therefore considered as not complete: Name, dosage 
form, dose and measuring unit such as mg or that is, 
administration route, intervals of administration.

Dispensing stage
The observer was present at the checking point in the 
pharmacy and the receiving point at the ward. She finished 
recording as soon as she reached the 1000 mark as the goal 
for dispensed medications and followed the medication 
courier to the ward. Given the fact that the checker at the 
checking point did not check all the medications specifically 
oral medications, the second stage (D2) seemed inevitable.

In order to detect the dispensing errors (D1 and D2), the 
observer checked the inaccuracies of what was dispensed 
against the computer generated list either by the computer 
operator in AZH or by the ward secretary in DSH at the 
checking point in the Pharmacy Department (D1). To detect 
the D2 errors, the researcher accompanied the medication 
courier and checked the medications sent to ward against 
the requested list. This showed the final checker error 
as part of dispensing error (D2). Recorded errors and 
inconsistencies of the above four stages were discussed 
and confirmed by the 3 member team.[39] Data were input 
into and analyzed by Statistical Package for Social Sciences 
(SPSS) version 20 (IBM Corporation, NY, USA). Chi-square 
test was used to compare different medication errors 
between the two hospitals.

RESULTS

A total number of recorded data were 8162, from which 
8000 were complete and used for analysis. This data 
belonged to 565 patients and was collected in 4 stages. The 
number of records in each stage was 1000 in each hospital 
or 2000 records for each of the four stages. All three shifts 
were included in the evaluation process: morning (1094), 
afternoon (851) and graveyard (55) shifts comprised of 54.7%, 
42.6% and 2.8% of the 2000 records, respectively in both 
hospitals in administering, transcribing, and prescribing 
stages. More than half (50.8%) of patients were males and 
the rest (49.2%) were females. Ages ranged from newborn 
to 89 years old (8.8% up to 2 years, 3.6% from 2 to 17 years, 
66.1% from 18 to 65 years, and 22.2% above 65 years). Results 
of data analysis of each stage are described below:

Prescribing stage
As explained before, 2000 MD orders were assessed for 
6 parameters including P1) drug route, P2) dosage form, 
P3) dose unit (mg, g, ml, etc.), P4) frequency interval, P5) 
drug name, P6) drug dose. As seen in the Table 1, only 
27% were considered as complete orders consisting of 
all six parameters. Around one-third (34%) of orders had 
five parameters, whereas 39% of orders had four or less 
parameters. From all the six parameters of prescribing P5 
(drug name) was not missed in any of orders and P6, P4, 
P3, P2, and P1 were the parameter with most frequent- 
omissions, respectively. Another error we detected while 
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reviewing orders, which was not part of our early objectives 
was ordering doses of medications, which were not available 
in Iranian market (0.75%). More details and P values are 
shown in Table 2.

Transcribing stage
Three kinds of errors were defined for this stage, which was 
described earlier as T1, T2, and T3 in the methods section. 
Reported incidences of errors were 6.3%, 37.7%, and 1.8%, 
respectively. The detailed breakdown for each hospital is 
seen in Table 2. The errors related to the additional stage (T3) 
in AZH consisted of 1.8% of transcribing errors. Fortunately, 
omitting this additional stage (T3) occurred at the end of 
our study and a computerized list of required drugs is now 
directly sent to the pharmacy in AZH like DSH.

Dispensing stage
As described in the methods section evaluation of dispensing 
stage was performed at two distinct levels and times (D1 and 
D2). As shown in Table 2, there is not a significant difference 
between errors of D1 between the two hospitals.

Administering stage
Our findings showed that administration errors were 
frequent in both hospitals occurring at an average rate of 1 
in every three doses. Administration error was 41.5% in AZH 
and 34% in DSH, which are significantly different (P = 0.04). 
On an average, the most frequent error was the wrong time 
(15.6%) and omission, unauthorized dose, under-dose, extra 
dose, wrong route, and wrong frequency occurred in 4.7, 4.6, 
4.5, 3.2, 2.9, and 0.5% of cases, respectively. A great portion of 
errors were wrong time errors, none of the cases proved fatal. 
We found more than a single administration error for almost 
1% of all 2000 doses. Unauthorized administration consisted 
mostly of analgesics such as diclofenac suppository [Table 2].

DISCUSSION

Evaluation of medication errors is a fairly new issue in Iran. 
One of the problems in these types of studies is differences 
in definitions, terminology, methods and indices used 

making comparisons of results difficult. A review article 
published in 2013 in Iran reported administration error 
as the most frequent medication error with a prevalence 
range of 14.3-70%. Furthermore, they showed that 83.3% 
of reviewed studies measured administration errors solely 
or in combination with other medication error types. Other 
types of errors reported according to this review were 
29.8-47% for prescribing, 11.2-33.6% for dispensing, and 
10-51.8% for transcribing errors.[19]

Table 1: Overall prescribing error frequencies
Number of 
parameters 
in an order

Frequency (n) Percentage Cumulative 
percentage

2 126 6.4 6.4
3 326 16.3 22.6
4 328 16.4 39.0
5 680 34.0 73.0
6 540 27.0 100
Total 2000 100 100
An order must contain at least one parameter which is the drug name. Therefore, all 
the orders by definition had to have drug name as a parameter. So, the orders we 
considered had to have at least another parameter in addition to the drug name

Table 2: Incidence of medication errors in two hospitals
Stages AZH n (%) DSH n (%) P value
Prescribing stage

P1 424 (42.4) 573 (57.3) <0.001
P2 289 (28.9) 354 (35.4) 0.002
P3 232 (23.2) 295 (29.5) 0.001
P4 132 (13.2) 194 (19.4) <0.001
P5 000 (0.0) 000 (0.0) 1
P6 182 (18.2) 213 (21.3) 0.08

Transcribing stage
T1
Correct 954 (95.4) 921 (92.1) 0.002
Number 2 (0.2) 7 (0.7)
Interval 23 (2.3) 17 (1.7)
Dose 21 (2.1) 40 (4.0)
Route 0 (0.0) 9 (0.9)
Drug name 0 (0.0) 5 (0.5)
Dosage form 0 (0.0) 1 (0.1)
T2
Correct Req 684 (68.4) 561 (56.1) <0.001
Extra Req 62 (6.2) 137 (13.7)
Less Req 39 (3.9) 68 (6.8)
No Req 207 (20.7) 221 (22.1)
Wrong Req 8 (0.8) 13 (1.3)
T3
Correct Req 982 (98.2) — —
Extra Req 11 (1.1) —
Less Req 7 (0.7) —

Adminstering stage
Correct 585 (58.5) 660 (66) 0.04
Extra dose 35 (3.5) 29 (2.9)
Under dose 41 (4.1) 49 (4.9)
Omission 49 (4.9) 46 (4.6)
Wrong route 28 (2.8) 31 (3.1)
Wrong time 198 (19.8) 115 (11.5)
Wrong frequency 9 (0.9) 1 (0.1)
Unauthorized dose 39 (3.9) 53 (5.3)
More than one error 16 (1.6) 16 (1.6)

Dispensing stage
D1 22 (2.2) 14 (1.4) 0.18
D2 13 (1.3) 6 (0.6) 0.11

P1 = Drug route; P2 = Dosage form; P3 = Dose unit; P4 = Frequency interval; P5 = Drug 
name; P6 = Drug dose; T1 = The discrepancy between MD orders and head nurse 
records onto a medication sheet; T2 = The discrepancy between medication sheet and 
the request list sent to the pharmacy; T3 = The discrepancy between the request list and 
computer list in AZH; Req = Request by the nursing ward; D1 = The inaccuracies at the 
checking point in the Pharmacy Department of what was dispensed against the request 
list; D2 = The inaccuracies of the medications sent to the ward against the request list 
at the ward; AZH = Al-Zahra Hospital; DSH = Dr. Shariati Hospital



Saghafi and Zargarzadeh: Medication error types and causes in two hospitals

Journal of Research in Medical Sciences | July 2014 |621

To the best of our knowledge, none of the available studies 
conducted in Iran has exclusively and completely evaluated 
medication errors in all levels to date and most of them were 
affected by limitations and small sample size as the largest 
one belonged to Fahimi, et al. study on 524 patient medical 
charts in 2008.[30] In the current study, 8000 data belonging to 
565 patients were evaluated in two large teaching hospitals. 
Although the severity of errors was not part of this study, 
but our observations showed that there was no known life-
threatening risk error in our study, but there were several 
near miss errors like mistaken selection of Heparin instead 
of tramadol or amikacin instead of Ranitidine because of 
their similarities in appearance that were fortunately caught 
by the nurse prior to administration.

Since the majority of works in the central pharmacy of the 
hospital are performed in the morning shift, the observer 
collected her data on dispensing errors in the hospital 
pharmacy solely in the morning.

When evaluating prescribing errors, we found that few 
MD orders (27%) met all the 6 parameters as explained 
before. Incomplete orders may lead to more medication 
errors because of assumptions (sometimes wrong), which 
have to be made by the nursing or pharmacy personnel. For 
example, if a physician does not clarify the quantity of the 
medication ordered, this could be interpreted as 1 or 2 or any 
other quantity, which inherently could lead to error. This 
shows that physicians may not be aware of or obey laws or 
regulations governing prescribing and re-educating them 
may be necessary. As considered before, total prescribing 
error in Iran was reported to a range from 29.8% to 47.8%, 
but this may depend on the definitions and methods 
used.[19] Prescribing errors have been defined differently 
by various investigators. For example, Vesal considered 
mostly clinical parameters in her 4-month evaluation of 
prescribing errors in 2010, which yielded a 39% prevalence: 
wrong frequency, wrong drug selection, overdose, failure 
to discontinue, failure to order, under-dose, wrong time, 
therapeutic monitoring, wrong route, and drug interactions. 
Also, Lewis et al., in his systematic review article addresses 
the wide variations in prescribing errors, 2-14%, mainly 
due to differences in settings, definitions, research methods 
making any comparison quite difficult.

We reported mean prevalence of 15.26% for transcribing 
errors, which is in the range reported by Mansouri et al. 
(10-51.8%). As seen in Table 2, most of the transcribing errors 
(37.7%) occur in the T2 stage, showing the problem in the 
request lists, either paper or electronic, sent to the pharmacy 
by the wards. Specifically, most of these errors in the T2 stage 
were due to no requests (21.4%), which might have been 
due to the presence of medications in the floor stocks of the 
wards, and requests of extra doses (9.9%) of medications 

by the wards. Also, most errors occurred in the medication 
dosage in the T1 stage in the two hospitals. The additional 
stage of transcribing (T3) in AZH was omitted beginning 
Farvardin 1392 because of computerization of transcribing 
process. In a study by Lisby et al., transcribing errors were 
56% quite higher than our study and outside the range of 
Mansouri’s article showing that settings of the study and 
definitions used could impact the numbers reported.

Dispensing error was reported to be 4% by Lisby, et al. and 
11.2-33.6% by Mansouri, et al. studies, respectively. Again, 
differences reported among different numbers shows 
that different settings and definitions can impact on the 
prevalence of medication errors in the dispensing stage.

As shown in the results section of this article, the error 
rate (D1) in AZH is almost twice that of DSH. From these 
dispensing errors, the main differences between the two 
hospitals is shown in Table 3. Higher workload relative 
to the number of technicians dispensing or checking 
medications could perhaps be one of the explanations for 
higher rate of dispensing errors in one institution. Look-
a-likes and sound-a-likes could easily be missed in higher 
workload situations especially in the morning shifts. In 
addition, in AZH the pharmacy is responsible to render 
intravenous solutions as well as solid dosage forms at the 
same time whilst DSH has a separate dispensing system for 
intravenous solutions reducing the workload for the final 
checker. Other causative factors such as work experience 
may play a role in the difference observed, which are out 
of scope for this research.

Higher demands from the pharmacy especially during 10:30 
am to 12:30 pm could be alleviated by designating time 
slots to each ward for their medication requests. This may 
spread the traffic of requests over a 4-5 h period reducing 
potential for dispensing errors in turn.

Administration errors varied among different working 
shifts in both hospitals: In the mornings, the rate was 
472/1094 (43.1%), evenings 334/851 (39.2%), and graveyard 

Table 3: Comparison of two hospitals in dispensing stage
AZH DSH

Number of hospital wards 33 20
Number of pharmacy technicians 3 3
Number of medication checkers 
in the final stage

2 1

Range of number of items dispensed 
in the morning shift

2000-2500 800-1000

Ratio of number of items dispensed 
to number of technician

666:1-833:1 266:1-333:1

Ratio of number of items checked to 
number of medication checker

1000:1-1250:1 800:1-1000:1

AZH = Al-Zahra Hospital; DSH = Dr. Shariati Hospital
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shifts 9/55 (16.3%). This is in line with Capuzzo’s findings. 
He reported that most of the unintended events including 
different medical errors such as medication errors occurred 
in the morning shifts as opposed to the afternoon and night 
shifts. These findings may be explained by nurses’ heavier 
workload in the morning shifts as well as the presence 
of medical, nursing and pharmacy students in morning 
shifts who due to lack of experience may ask unnecessary 
questions from the nurse or commit errors in administering 
by the nursing students.

Barker and Kenneth also used direct observation method 
and reported administration errors to be 19%, most of which 
(43.1%) was related to the wrong time of administration 
while omission, wrong dose and unauthorized drug errors 
were reported to be 30%, 17%, and 4%, respectively.[23] His 
findings closely follow ours. We also have shown that wrong 
time administration errors are the most, whereas, wrong 
dose (combination of under and over dose) of 7.7% was 
next, followed by omission and unauthorized errors as next 
most frequent ones. Tisset et al., have reported lower rates 
for administration errors (14.9%) of which wrong dose and 
wrong time were 41%, and 26%, respectively accounting 
for most frequent administration errors. Fahimi et al., have 
reported rate of administration error to be 9.4% quite lower 
than ours. The main reason for wrong time error as the 
most frequent administration error in DSH may be the fact 
that nurses usually do not pay much attention to the exact 
time of orders and they tend to administer all medications 
in that shift at the same time to improve efficiency. But in 
AZH, the most important cause for the wrong time error 
was perhaps due to the delay, which occurred in receiving 
the drugs from the Pharmacy Department due to lack of 
an extensive floor stock. Administration error were high in 
DSH. The researcher poses the theory that perhaps due to 
the nature of DSH as being a Social Security Organization 
facility in which patients receives free care, might be a 
reason for less motivation among the nurses and therefore 
committing more errors.

In none of above studies including ours, administration 
of expired medications were not studied as part of 
administration errors. One of the reasons for this was that 
the expiration date on some of the medications was not clear 
or easily readable. Although there are similarities among 
our results with other research, the differences might be 
as the result of different methods and settings that these 
studies have been performed in.

The advantage of this study was that all four stages of 
administering, transcribing, prescribing, and dispensing 
were observed in two different large hospitals. This 
contributes to the generalizability of the study in a large 
city such as Isfahan. The limitations were that we did 

not investigate the clinical aspects of prescribing errors 
and simply limited to only the parameters comprising a 
physician order.

CONCLUSION

Although prescribing and administrating compromise 
most of the medication errors, improvements are needed 
in all four stages with regard to medication errors. Clear 
guidelines must be written and executed in both hospitals 
to reduce incidence of medication errors.
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